Suspension copolymerization of styrene/divinylbenzene with gel formation: kinetic modelling using in-line FTIR-ATR monitoring and SEC-MALLS product characterization by Gonçalves, Miguel A.D. et al.
~ DECHEMA 
Gesellschaft flir Chemische Technlk 
und Blotechnologie e. V. 
~~ Unlversltiit Hamburg 
Jported on 
in2, Aurora 
·emical and 
3, M6stoles, 
1rid, Spain 
catalysts, in 
1perties. The 
!riles. In this 
ter control in 
presence of 
iards higher 
;aliens (e.g. 
ization over 
lions were 
nt (1L). The 
erature (55; 
15; 30 and 
1d SEM. 
the results 
P=8bar, 
~]=351ppm 
ccording to 
conversion 
the time, 
:tivity and 
3r weight 
constant. 
does not 
~sence of 
he overall 
11ing from 
itations. 
n. 
~egarding 
I of TEA, 
perties of 
1 melting 
he SEM 
)port. 
Suspension Copolymerization of Styrene/Divinylbenzene with Gel 
Formation: Kinetic Modelling using In-Line FTIR-ATR Monitoring 
and SEC-MALLS Product Characterization 
Miguel Gon9alves1, Virginia Pinto1, Rolando Dias1 and Mario Rui Costa2 
1 LSRE- Ins titulo Politecnico de Bragan9a, Bragan9a, Portugal 
2 LSRE- Faculdade de Engenharia da Universidade do Porta, Porta, Portugal 
Experimental and theoretical studies concerning the suspension copolymerization of 
styrene with divinylbenzene are reported. Experiments are carried out in a batch 
stirred reactor, at 1.2 dm3 scale, and extended beyond gelation in order to synthesize 
macroporous copolymer networks with applications for many separation processes. 
Experiments are In-line monitored using a FTIR-ATR immersion probe to try obtain 
real time information concerning the building process of such materials. Polymer 
samples collected before and after gelation are Off-line characterized using a 
SEC/RI/MALLS system allowing the measurement of monomer conversion, average 
molecular weights, MWD and also the z-average radius of gyration. Monomer 
conversion is also estimated by gravimetry and the weight fraction of insoluble 
material (gel) is measured for samples with different reaction times. The swelling ratio 
of the macroporous styrene/divinylbenzene networks thus produced is measured. 
The experimental program includes the study of the influence of key polymerization 
parameters in the dynamics of gelation and performance of the resulting networks: 
initial mole fraction of crosslinker in the global monomer mixture, initial ratio 
monomer/initiator(AIBN) and temperature of operation (in the range 60 to 80 "C). 
Additionally, different initial proportions between monomers and inert diluent are also 
considered in order to investigate the influence of this parameter in the formation of 
macroporous structures in the network. Variable n-Heptane/Toluene mixtures are 
used as inert diluent. 
These experimental observations are complemented with theoretical studies using a 
general kinetic approach'1•21 allowing the prediction of MWD and z-average radius of 
gyration before and also after gelation. Comparison of the experimental 
measurements with these predictions is used to develop modelling tools useful for 
the design of operating conditions allowing the improvement of the performance of 
the final products. 
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